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1
INTERFACE APPARATUS USING MOTION
RECOGNITION, AND METHOD FOR
CONTROLLING SAME

CROSS REFERENCE TO PRIOR APPLICATIONS

This application is a National Stage Patent Application of
PCT International Patent Application No. PCT/KR2013/
001799 (filed on Mar. 6, 2013) under 35 U.S.C. §365(C),
which claims priority to Korean Patent Application No.
10-2012-0022683 (filed on Mar. 6, 2012), which are all
hereby incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION

The present invention relates to a 3-dimensional (3D) inter-
face device through motion recognition and a control method
thereof, and, in particular, to a method of controlling an
operation range and a movement speed of the interface
device. The work related to the present invention was partly
supported by the Korea Creative Content Agency (KOCCA)
[Grant No.: 211A5020021098901013, Period: Jul. 1, 2011-
Mar. 31, 2014, Title: Development of Integrated Technology
for Evolutionary Interactive Display Responding to Spectator
Reaction].

Typically, as an interface device that a user inputs a com-
mand to an electronic device, a keyboard for inputting char-
acters and a mouse for selecting a specific position on a
display are representatively used.

Recently, as a mouse device, a spatial mouse is proposed
for detecting and pointing a position in a 3 dimensional space
and controlling an operation of the mouse. For control, this
spatial mouse allows a pointing direction or position to be
mapped on a screen according to a movement of a hand or an
arm in a state where the mouse is gripped by the hand, and
includes an additional button for a click operation. In addi-
tion, a spatial mouse is being developed in a type of being
coupled to a specific part of a body by improving the typical
spatial mouse.

Korean Patent Application Laid-Open No. 10-2010-
0074461 discloses a spatial mouse device coupled to a wrist,
detecting a movement, and, through this, performing map-
ping.

However, it is difficult to set a movement range and a
movement speed of a spatial mouse according to user char-
acteristics and preference.

SUMMARY OF THE INVENTION

The present invention provides a control method of an
interface apparatus through motion recognition, which allows
a movement range and a movement speed of a spatial inter-
face to be controlled according to body characteristics and
preference of a user.

Embodiments of the present invention provide an interface
apparatus through motion recognition including: a display
unit which is a display unit; a control terminal generating an
output signal output to the display unit and controlling drive
of the display unit; and an interface unit connected to the
control terminal, receiving a user’s command from a user, and
transmitting the user’s command to the control terminal,
wherein the interface unit comprises a detecting unit detect-
ing a user’s motion; and a control unit controlling drive of the
interface unit.7

In some embodiments, any one of the control terminal or
the control unit may set a movement range or a movement
speed of a pointer for a user’s motion detected by the detect-
ing unit.
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In other embodiments, the movement range setting of the
pointer may include setting by detecting a motion movement
trajectory of the user for a predetermined time, and matching
a maximum movement value of the detected movement tra-
jectory with a maximum value of the movement range of the
point on the display unit.

In still other embodiments, the detecting of the user’s
motion may be performed by detecting a movement of a
recognition module prepared in the user.

In even other embodiments, the detecting unit may include
a capturing device, wherein the detecting of the user’s motion
is performed by determining a specific body part of the user
from images captured by the capturing device and detecting
the movement of the specific body part.

In yet other embodiments, any one of the control terminal
or the control unit may store the movement range and the
movement speed set for each user, and control a movement of
the pointer by a set value set for each user recognized by the
detecting unit.

In other embodiments of the present invention, control
methods of an interface device through motion recognition,
which includes a detecting unit detecting a user’s motion and
a control unit controlling drive of the interface device, include
receiving a setting or change command of'the interface device
from a user; detecting, by the detecting unit, a motion move-
ment trajectory of the user for a predetermined time; calcu-
lating a maximum movement value for the detected move-
ment trajectory of the user; and matching the calculated
maximum movement value with a maximum value of a move-
ment range of the pointer on a display unit and setting a
movement range and a movement speed of a pointer of the
interface device.

In some embodiments, the detecting of the motion may be
performed by detecting a movement of a recognition module
prepared to the user.

In other embodiments, the detecting unit may include a
capturing device, wherein the detecting of the motion is per-
formed by determining a user’s specific body part from
images captured by the capturing device and detecting a
movement of the specific body part.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the present invention, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate exemplary embodiments of the present
invention and, together with the description, serve to explain
principles of the present invention. In the drawings:

FIG. 1 is a flowchart illustrating a typical 3-dimensional
(3D) mouse control method;

FIG. 2 is a block diagram illustrating a configuration of an
interface device through motion recognition according to an
embodiment of the present invention;

FIG. 3 is a flowchart illustrating a control method of an
interface device through motion recognition according to an
embodiment of the present invention; and

FIGS. 4 and 5 are exemplary views illustrating control
methods of an interface device through motion recognition
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention will be
described below in more detail with reference to the accom-
panying drawings. The present invention may, however, be
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embodied in different forms and should not be constructed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art.

Hereinafter, it will be described about an exemplary
embodiment of the present invention in conjunction with the
accompanying drawings.

Hereinafter, it will be described about an interface device
through motion recognition and a control method thereof
according to an exemplary embodiment of the present inven-
tion in conjunction with the accompanying drawings.

In the specification, the interface device is used as having
the same meaning as a 3-dimensional (3D) mouse or a spatial
mouse for controlling a mouse pointer in a 3D space.

FIG. 2 is a block diagram illustrating a configuration of an
interface device through motion recognition according to an
embodiment of the present invention.

Asillustrated in FIG. 2, an interface device through motion
recognition according to an embodiment of the present inven-
tion includes a display unit 10, a control terminal 20, and an
interface device 30.

The display unit 10 is a user display device and refers to a
typical display output device.

Furthermore, the control terminal 20 is to produce a result
output to the display unit 10 and means typically a computer.

In addition, the interface device 30 plays a role of recog-
nizing a user’s motion to be described later, moving and
mapping an interface pointer through the recognition, and
allowing a user command to be input.

Here, the mapping means moving a position of a pointer
representing an input position of the interface device 30 in
correspondence to a movement command (motion) of the
user.

To this end, the interface device 30 includes a detecting unit
34 and a control unit 32. The detecting unit 34 is a part for
detecting a user’s motion, and the control unit 32 plays a role
of moving the pointer according to the user’s motion detected
by the detecting unit 34.

In addition, the control unit 32 sets a movement range of
the pointer according to user setting and sets a movement
speed of the pointer according to the set movement range.

On the other hand, various schemes may be applied to a
scheme that the detecting unit 34 recognizes the user’s
motion, and hereinafter various embodiments of motion rec-
ognition by the detecting unit 34 are described.

First Embodiment

A first embodiment that the detecting unit 34 recognizes
the user’s motion employs a scheme that a movement of a
recognition module prepared in a specific part of the user’s
body is detected. For example, it is a scheme that when the
user 40 attaches a recognition module 42 to a hand and moves
the hand, the detecting unit 34 detects the movement of the
recognition module 42 and detects the movement of the user’s
hand.

However, for the first embodiment, it is advantageous in
that motion recognition ratio of the detecting unit 34 is
increased, but it is inconvenient that the user prepares the
separate recognition module 42.

Second Embodiment

In order to compensate for the inconveniency of the first
embodiment, a second embodiment employs a capturing
device in the detecting unit and allows a shape of the user to
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be recognized. Accordingly, the detecting unit 34 consecu-
tively obtains images of a user, determines a specific part of
the user’s body from the obtained images, and then detects a
movement of the specific body part.

Accordingly, in the second embodiment, since the user’s
motion may be recognized without an additional recognition
module, user’s convenience can be increased.

Furthermore, for the second embodiment, a movement
range of a pointer, which is set for each user, may be stored in
a storage unit (not shown) of the interface device, and a
movement of the pointer may be allowed to be controlled by
each stored set value for the user recognized by the detecting
unit.

Hereinafter a control method of an interface device through
the motion recognition according to the present invention is
described with the accompanying drawing.

FIG. 3 is a flowchart illustrating a control method of an
interface device through motion recognition according to an
embodiment of the present invention, and FIGS. 4 and 5 are
exemplary views of illustrating a control method of an inter-
face device through motion recognition according to an
embodiment of the present invention.

As illustrated in FIG. 3, a method of setting a movement
range of a pointer of the interface device 30 according to an
embodiment of the present invention is started to receive, by
the interface device, an input of a separate setting or change
command for separate pointer setting from the user (opera-
tion S10).

Here, when the control unit 32 of the interface device 30 is
responsible for controlling the interface device 30, thereafter
setting process is performed by the control unit 32 of the
interface device 30. When the control terminal 20 is respon-
sible for controlling the interface device 30, the setting pro-
cess is performed by the control terminal 20.

In other words, the interface control setting may be per-
formed by any one of the interface device itself or a connected
control terminal according to the specification of the interface
device 30.

Hereinafter, it is exemplarily described that the interface
control setting is set by the interface device itself

After the interface device 30 receives a setting (or change)
command, the detecting unit 34 traces a motion movement
trajectory of the user for a predetermined time (operation
S20).

At this point, the trace of the movement trajectory is per-
formed differently according to a scheme of the detecting unit
34.

In other words, for the first embodiment, the trace is per-
formed by tracing a movement trajectory of the recognition
module 42 attached to the user. For the second embodiment,
the trace is performed by recognizing a specific part (herein-
after, the right hand is assumed) of the user’s body and by
tracing a movement trajectory of the right hand.

Thereafter, the control unit 32 calculates a maximum
movement value with respect to the detected user’s move-
ment trajectory (operation S30).

In other words, as described in FIG. 4, when the user rotates
his/her right hand, a maximum up and down movement dis-
tance H1, a maximum right and left movement distance L1,
and a diagonal distance C1 calculated from them are calcu-
lated.

Alternatively, as illustrated in FIG. 5, when the user moves
his/her right hand while moving his/her body, a maximum up
and down movement distance H2, a maximum right and left
movement distance [.2, and a diagonal distance C2 including
the movement distance of the user are calculated.
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After the calculation of the maximum movement value, a
movement distance of a pointer of the display unit 10 is
matched with the maximum movement value (operation
S40).

In other words, in the embodiment illustrated in FIG. 4, the
movement distance of the pointer is matched by matching
movement distances (hl, 11, c1) of the display unit with the
maximum movement distances (H1, L.1, C1) of the user. In
the embodiment illustrated in FIG. 5, the movement distance
of the pointer is matched by matching movement distances
(h2, 12, ¢2) of the display unit with the maximum movement
distances (H2, [.2, C2) of the user.

Then, the control unit 32 sets and stores a movement speed
(achange value) of the pointer according to the set movement
range of the pointer (operation s50).

Furthermore the setting content of the set interface device
30 may be stored and used.

In other words, the setting content of the interface device,
which is set for each user, is stored on a storage space. As
illustrated in the second embodiment, when the detecting unit
identifies the user, the interface device 30 may be controlled
by different setting values for each identified user.

The present invention relates to a 3D interface device per-
forming a control using motion detection and a control
method thereof, and, particularly, to a method of controlling
a movement range of a movement speed of the interface
device. According to embodiments of the present invention,
the input range of the spatial interface device can be set as
large as desired, and accordingly a speed of a mapping pointer
can be adjusted. Therefore, a spatial interface device adjust-
able to characteristics and preference of the user can be pro-
vided.

The above-disclosed subject matter is to be considered
illustrative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true spirit and scope
of the present invention. Thus, to the maximum extent
allowed by law, the scope of the present invention is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:
1. Interface apparatus using motion recognition compris-
ing:
a display unit which displays a pointer;
a control terminal generating an output signal output to the
display unit and controlling drive of the display unit; and

an interface unit connected to the control terminal, receiv-
ing a user’s command from a user, and transmitting the
user’s command to the control terminal,

wherein the interface unit comprises:

a detecting unit detecting a user’s motion; and
a control unit controlling drive of the interface unit,
wherein one or more of the control terminal and the control
unit sets amovement range of the pointer upon receipt of
a setting command from the user by detecting a move-
ment trajectory of the user for a predetermined time, and
matches a maximum movement value of the detected
movement trajectory with a maximum value of the
movement range of the pointer on the display unit.

2. The interface apparatus claim 1, wherein the one or more
of the control terminal and the control unit sets a movement
speed of the pointer for the user’s motion detected by the
detecting unit.
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3. The interface apparatus of claim 1, wherein the detecting
of'the user’s motion is performed by detecting a movement of
a recognition module prepared in the user.

4. The interface apparatus of claim 1, wherein the detecting
unit comprises a capturing device.

5. The interface apparatus of claim 2, wherein the one or
more of the control terminal and the control unit stores the
movement range and the movement speed set for each one of
aplurality of users, and controls a movement of the pointer by
a set value for motion detected from each one of the plurality
of'users recognized by the detecting unit.

6. A method for controlling of an interface apparatus using
motion recognition, which comprises a detecting unit detect-
ing a motion of a user and a control unit controlling drive of
the interface apparatus, comprising:

receiving, by the control unit, a setting command of the

interface apparatus from the user;

detecting, by the detecting unit, a movement trajectory of

the user for a predetermined time;

calculating a maximum movement value for the detected

movement trajectory of the user; and

setting a movement range of a pointer displayed on a dis-

play unit based on matching the calculated maximum
movement value with a maximum value of the move-
ment range of the pointer displayed on the display unit.

7. The method of claim 6, wherein the detecting of the
motion is performed by detecting a movement of a recogni-
tion module prepared to the user.

8. The method of claim 6, wherein the detecting unit com-
prises a capturing device,

wherein the detecting of the motion is performed by deter-

mining a specific body part of the user from images
captured by the capturing device and detecting a move-
ment of the specific body part.

9. The interface apparatus of claim 2, wherein the one or
more of the control terminal and the control unit sets the
movement speed of the pointer according to the set movement
range of the pointer.

10. The method of claim 6, further comprising:

setting a movement speed of the pointer displayed on the

display unit.

11. The method of claim 10, wherein the movement speed
of the pointer is set according to the set movement range.

12. The interface apparatus of claim 1, wherein matching a
maximum movement value further comprises matching each
one of a plurality of maximum dimensions of the detected
movement trajectory of the user with each one of a plurality of
maximum dimensions of the movement range of the pointer
on the display unit.

13. The method of claim 6, wherein matching the calcu-
lated maximum movement value further comprises matching
each one of a plurality of maximum dimensions of the
detected movement trajectory of the user with each one of a
plurality of maximum dimensions of the movement range of
the pointer on the display unit.

14. The interface apparatus of claim 12, wherein the plu-
rality of maximum dimensions of the detected movement
trajectory of the user comprise a maximum vertical distance
and a maximum horizontal distance.

15. The method of claim 13, wherein the plurality of maxi-
mum dimensions of the detected movement trajectory of the
user comprise a maximum vertical distance and a maximum
horizontal distance.



